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daily living in the DAD. Higher HGS values were associated with males 
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younger age and some anthropometric indicators 





I. INTRODUCTION [3], and the authors pointed out that a major reduction in 
Aging is associated with motor and physical HGS could be considered an indicator of late onset of 


fitness impairment resulting from the loss of the motor dementia, from middle age to old age. In another study [4] 


unit. In elderly people with dementia, cognitive that investigated reference values in a Brazilian 
population, HGS showed a negative correlation with age 
among healthy adults and elderly people. The study in 


question [4] did not identify HGS values in different 


impairment is associated with a reduction in the ability to 
perform routine physical activities with a consequent loss 


of functional capacity [1]. 
i : clinical situations, but it was able to show the behavior of 
Among the different instruments that assess 


global muscle strength, the measurement of handgrip 
strength (HGS) is a relatively convenient, objective and 


this indicator. HGS could also be considered an indicator 
for the prediction of cognitive impairment in obese women 
[5], and other studies suggest that HGS could be 
considered an indicator of the muscle strength capacity of 
overall health status [6]. 


simple functionality measurement; it is sensitive to 
physiological changes, it is a sarcopenia and fragility 


marker and is associated with cardiovascular mortality risk 
[2] Despite some evidence in the literature, 


there are still gaps in the knowledge of the contribution of 


Some studies have shown the decline of the use of HGS in nutritional assessment and in its 


HGS associated with dementia in a Japanese community 
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relationship with clinical and lifestyle aspects of elderly 
people with AD. 


Thus, the objective of the study was to 
evaluate the contribution of handgrip strength (HGS) in 
outpatient care for elderly patients with Alzheimer’s 
disease (AD). 


II. METHOD 
Cases 


This cross-sectional study included elderly 
patients in outpatient care with clinical diagnosis of 
Alzheimer's disease (AD), according to the Diagnostic and 
Statistical Manual of Mental Disorders [7], the 
Recommendations of the European Federation of 
Neurological Societies [8] and the Brazilian Academy of 
Neurology [9], monitored at the neurology outpatient 
clinic of PUC-Campinas Hospital. A control group (CG) 
was formed with similar socio-cultural conditions, without 
cognitive complaints and without neurological or 
psychiatric diseases. The Human Research Ethics 
Committee of the University, protocol no. 1,234,677, 
approved the study. All participants signed an informed 
consent term. 


Procedures 


-Cognitive evaluation: The Mini-Mental State 
Examination (MMSE) [10], the simple memory drawing 
[11], the verbal fluency test [11] and the clock drawing test 


were evaluated [11]. 


-Clinical dementia rating (CDR) [12]:-The CDR score 
was used to classify the degree of severity of dementia as 
mild, moderate or severe. 


-Anthropometric indicators: Body mass _ index 
(BMD[13], arm circumference (AC) [14,15], triceps 
skinfold (TSF)[14,15], arm muscle circumference 
(AMC)[14,15], subscapular skinfold (SSF)[14,15], calf 
circumference (CC)[14], waist circumference 
(WC)[16,17], and the thickness of the adductor pollicis 
muscle (TAPM)[18,19] were assessed. The procedures and 
cutoff points standardized in the relevant literature were 
used. 


-Handgrip strength (HGS): It is a measure of the amount 
of force produced by an isometric contraction, applied 
over the dynamometer’s loops, with three measurements, 
and the scores are subsequently averaged. The data were 
recorded in kilogram-force (Kgf). The measurement was 
performed with the individuals sitting with their feet flat 
on the floor, with adducted shoulder and elbow flexed at 
90°, forearm in neutral position and wrist between 0 and 
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30° extension. A SAEHAN® model SH5002 mechanical 
dynamometer was used [3,20,21]. 


-Mini Nutritional Assessment (MNA): The Mini Nutritional 
Assessment (MNA) [22] form was used to assess 
nutritional status, with patients being classified as 
eutrophic, with or without malnutrition risk or 
malnutrition. 


-International Physical Activity Questionnaire- Short 
Form (IPAQ): Physical activity was assessed and patients 
classified as sedentary or active, according to a 
standardized and validated instrument for the Brazilian 
population [23]. 


-Disability Assessment in Dementia (DAD): Basic 
activities of daily living (BADLs) and instrumental 
activities of daily living ADLs) were assessed through a 
questionnaire that evaluates perception by elderly people 
[24,25]. 


Statistical analysis 


A descriptive analysis was carried out with 
presentation of measures of position and dispersion for 
continuous variables. To compare continuous or orderable 
measurements between 2 groups, the Mann-Whitney test 
was applied. To verify the relationship between 
continuous or orderable measurements, Spearman's 
correlation coefficient was used. The level of significance 
adopted for the statistical tests was 5% [26,27]. 


HMI. RESULTS 


The study included 43 patients aged 65 years 
and over, 65.1% (n=28) being female. A CG was formed 
with 51 individuals, with an average age of 78.3+7.8 years. 
There was no significant difference in age and gender 
between the groups. The elderly with AD were classified 
as having mild dementia in 16 cases, moderate dementia in 
19 cases and severe dementia in 8 cases, according to the 
CDR. 


The exploratory factor analysis [28] was 
used to summarize the cognitive assessment determined by 
several tests in a single component. The method of 
extraction was by principal components. The global 
measure of sample adequacy by the Kaiser-Meyar-Olkin 
(KMO) criterion was 0.6205, considered reasonable for the 
application of the analysis. The sample adequacy measures 
(MAA) of the four (4) variables, were greater than 0.50, 
complying with the adequacy criteria (Cognitive Factor, 
Table 1). 


The values of the correlation analysis 
between the mean maximum handgrip strength (HGS) and 
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the anthropometric parameters and the cognitive 
assessment can be seen in Table 1. 


Table 1. Correlation between maximum average HGS and 
anthropometric parameters and cognitive assessment. 


Variables Coefficient (r) P-value 
* 

Cognitive Factor 0.09006 0.5658 
HGS vs age -0.45051 0.0024* 
HGS vs weight 0.55317 0.0001* 
HGS vs height 0.55610 0.0001* 
HGS vs body mass index 0.29336 0.0562 
HGS vs arm circumference 0.41500 0.0057 
HGS vs triceps skin fold -0.04677 0.7658 
HGS vs subscapular skinfold 0.10175 0.5162 
HGS vs arm muscle 0.56314 <.0001* 
circumference 

HGS vs waist circumference 0.38548 0.0107* 
HGS vs calf circumference 0.39423 0.0089* 
HGS vs TAPM 0.25972 0.0967 





Cognitive Factor:- exploratory factor analysis 7° 


HGS: handgrip strength; TAPM: thickness of the adductor 
pollicis muscle. Spearman's correlation coefficient. * 
p<0.05. 


When comparing the HGS scores, among 
the elderly with AD and those in the CG, it was observed 
that significantly, the elderly with AD exhibited lower 
scores for the HGS-right arm (13.948.6 vs 18.0+8.0; 
Mann-Whitney, p=0.006); HGS-left arm (12.9+8.0 vs 
17.048.2, p=0.008), and the HGS-maximum mean 
between the two arms (13.4+8.2 vs 17.5+8.0, p=0.008). 
(Data not reported in tables). 


The score values of handgrip strength 
according to gender, CDR and MNA of the elderly with 
AD, are shown in Table 2. 


Table 2. Descriptive analysis of HGS according to gender, 





CDR and MNA. 
Handgrip strength 
Right Left Mean 
Gender 
Male (n=15) 21.8 20.3 21.0 
(+8.6) (+7.8) (+8.1) 
Female (n=28) 9.7 (44.8) 9.0 (+4.6) 9.3(+4.6) 
p-value <0.001* <0.001* <0.001* 
CDR 
Mild (n=16) 16.5 15.5 16.0 
(+10.1) (+9.0) (+9.5) 
Moderate (n=19) 12.2 11.4 11.8 
(47.1) (+7.1) (+7.0) 
Serious (n=8) 12.7 11.3 12.0 
(+8.1) (+7.0) (47.5) 
p-value 0.474 0.361 0.461 
MNA 
No nutritional risk 17.0 15.2 16.1 
(+10.1) (+9.7) (+9.8) 
With nutritional risk 11.5 11.1 11.3 
and malnutrition (+6.3) (+5.8) (+6.0) 
p-value 0.06 0.198 0.08 





HGS: handgrip strength; CDR: clinical dementia rating; 
MNA: mini nutritional assessment. Mann-Whitney Test; 
*p<0.05. 


There was no significant difference between 
the HGS scores and the practice of physical activity 
(IPAQ). There was no significant correlation between 
HGS and daily living activities in the DAD (Table 3). 


Table 3. Descriptive analysis of HGS according to the practice of physical activity and activities of daily living. 








HGS r HGS 1 Maximum average HGS 
IPAQ 
Sedentary (n=26) 14.0+8.5 12.9474 13.4+7.8 
Active (n=17) 13.8+9.0 12.9+9.0 13.3 + 8.9 
p-value 0.97 0.84° 0.88? 
DAD 
BADL 0.186; p=0.23° 0.185; p=0.23° 0.186; p=0.23° 
IADL 0.127; p=0.41> 0.085; p=0.58° 0.109; p=0.48° 
ADL 0.160; p=030° 0.137; p=0.37° 0.149; p=0.33° 
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IPAQ: International Physical Activity Questionnaire; DAD: Disability Assessment for Dementia; HGS: handgrip strength; 
HGSr: right arm Handgrip strength; HGSI: left arm Handgrip strength; BADL: basic activities of daily living; IADL: 
instrumental activities of daily living; ADL: Activities of daily living. * Mann-Whitney; > Spearman's correlation; * p<0.05. 


Discussion 


Studies investigating changes in cognition in 
connection with HGS changes as well as studies that 
investigated HGS changes, in connection with the 
cognitive function changes, have been reported in the 
relevant literature. It is known that with advancing age and 
with the progression of dementia, the ability to perform 
activities of daily living and HGS, decrease with time; but 
these issues still need further clarification, both with 
regard to HGS, as well as in relation to day-to-day 
activities. 


Our data showed significant differences 
regarding HGS among patients with AD and patients in the 
control group and HGS was weaker in patients with AD. 
In a Korean longitudinal study [5] with elderly women 
over 65 years of age, HGS was associated with a reduced 
risk of cognitive impairment in obese women, but not in 
non-obese women. And in another longitudinal Korean 
aging study [29], which assessed the relationship between 
HGS and the cognitive function, a significant bidirectional 
relationship was observed between these variables; and the 
authors suggested that this should be better elucidated in 
further investigations. HGS could also be used in the 
assessment of cognitive status, and the strength capacity 
and cognitive function could parallel each other [30], 
where the functionality loss in one factor, could predict the 
loss of functionality in the other, as shown in that study 
conducted with elderly Americans [30]. No difference 
was observed in our investigation between HGS and 
physical activity and daily living activities. 

Other studies in the relevant literature 
[31,32] showed that cognitive decline would be associated 
with a specific pattern of functional losses, which started 
with impairment in the performance of advanced activities 
of daily living, followed by losses in instrumental 
activities of daily living towards basic activities of daily 
living. And in a longitudinal observational study [33] with 
elderly inpatients over 70 years of age, HGS was 
associated with basic activities of daily living and with 
instrumental activities of daily living, and the authors 
suggested that HGS be further explored as a predictive 
marker in elderly patients. 


Study Limitations 


The small sample size and the type of study 
(cross-sectional), were considered the main limitations of 
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this study. It is noteworthy, however, that the Service 
where the study was conducted, serves a representative 
population of a large metropolitan region and, thus, the 
population of patients with AD, assessed here, reflects a 
considerable group of patients with this disease, who are 
routinely and rigorously monitored in an outpatient clinical 
neurology service. 


IV. CONCLUSION 


HGS was significantly lower in elderly 
people with AD. In Alzheimer's disease, higher HGS 
values were associated with males, younger age and some 
nutritional indicators. 


ACKNOWLEDGMENTS 


We are grateful to the Pontifical Catholic University of 
Campinas-SP-Brazil, for their support. 


REFERENCES 


[1] Cassilhas RC, Tufik S, de Mello MT. (2016). Physical 
exercise, neuroplasticity, spatial learning and memory. Cell 
Mol Life Sci, 73(5):975-983. doi:10.1007/s00018-015- 
2102-0 

[2] Dodds RM, Syddall HE, Cooper R, Kuh D, Cooper C, 
Sayer AA. (2016). Global variation in grip strength: a 
systematic review and meta-analysis of normative data. Age 
Ageing, 45(2):209-216. doi:10.1093/ageing/afv192 

[3] Hatabe Y, Shibata M, Ohara T, et al. (2020). Decline in 
Handgrip Strength From Midlife to Late-Life is Associated 
With Dementia in a Japanese Community: The Hisayama 
Study. J Epidemiol, 30(1):15-23. 
doi:10.2188/jea.JE20180137. 

[4] Amaral CA, Amaral TLM, Monteiro GTR, Vasconcellos 
MTL, Portela MC. (2019). Hand grip strength: Reference 
values for adults and elderly people of Rio Branco, Acre, 
Brazil. PLoS One, 14(1): e0211452. Published 2019 Jan 31. 
doi:10.1371/journal.pone.0211452. 

[5] Jeong SM, Choi S, Kim K, Kim SM, Kim S, Park SM. 
(2018). Association among handgrip strength, body mass 
index and decline in cognitive function among the elderly 
women. BMC Geriatr, 18(1):225. Published 2018 Sep 24. 
doi: 10.1186/s12877-018-0918-9 

[6] McGrath R, Johnson N, Klawitter L, et al. (2020). What are 
the association patterns between handgrip strength and 
adverse health conditions? A topical review. SAGE Open 
Med, —8:2050312120910358. Published 2020 Feb 28. 
doi: 10.1177/20503 12120910358. 


Page | 265 


Gloria Maria de Almeida Souza Tedrus et al. International Journal of Advanced Engineering Research and Science, 8(3)-2021 


[7] McKhann GM, Knopman DS, Chertkow H, Hyman BT, 
Jack CR, Kawas CH et al. (2011). The diagnosis of 
dementia due to Alzheimer’s disease: recommendations 
from the National Institute on Aging-Alzheimer's 
Association workgroups on diagnostic guidelines for 
Alzheimer's disease. Alzheimer ’s Dement, 7(3):263-9. 

[8] Waldemar G, Dubois B, Emre M, Georges J, McKeith G, 
Rossor M et al. (2007). Recommendations for the diagnosis 
and management of Alzheimer’s disease and other 
disorders associated with dementia: EFNS guideline. Eur J 
Neurol, 14;14(1):1-26. 

[9] Nitrini R, Caramelli P, Bottino CMC, Damasceno BP, 
Brucki SMD, Anghinah R. (2005). Critérios diagnósticos e 
exames complementares. Recomendações do Departamento 
de Neurologia Cognitiva e do Envelhecimento da 
Academia Brasileira de Neurologia. Arq Neuropsiquiatr, 
63(3-A):713-9. 

[10] Folstein MF, Folstein SE, Mchugyh PR. (1975). Mini- 
Mental State: A pratical method for grading the cognitive 
state of patients for the clinician. J Psychiat Res, 3:219-24. 

[11] Nitrini R, Caramelli P, Bottino CMC, Damasceno BP, 
Brucki SMD, Anghinah R. (2005). Diagnóstico de doença 
de Alzheimer no Brasil. Avaliação cognitiva e funcional. 
Arq Neuropsiquiatr, 63:720-7. 

[12] Morris JC. (1993).The Clinical Dementia Rating (CDR): 
current version and scoring rules. Neurology, 43:632-7. 

[13] Lipschitz DA. (1994). Screening for nutritional status in the 
elderly. Prim Care, 22(1):55-67. 

[14] World Health Organization - WHO. (1995). Physical 
status: the use and interpretation of anthropometry. Report 
of a WHO expert consultation. Geneva: WHO Technical 
Report Series, n° 854:1-452. 

[15] Burr ML, Phillips MK. (1984). Anthropometric norms in 
the elderly. British Journal of Nutrition, 51:165-9. 

[16] International Diabetes Federation — IDF. (2005). The IDF 
Consensus worldwide definition of the metabolic 
syndrome; 2005. 

[17] World Health Organization. (1998). Obesity: preventing 
and managing the global epidemic. Report of a WHO 
Consultation on obesity. Geneva: WHO. 

[18] Lameu EB, Gerude MF, Corrêa RC, Lima KA. (2004). 
Adductor pollicis muscle: a new anthropometric parameter. 
Rev Hosp Clin Fac Med Sao Paulo, 59(2):57-62. 

[19] Bragagnolo R, Caporossi FS, Dock-Nascimento DB, 
Aguilar-Nascimento JE. (2009). Espessura do músculo 
adutor do polegar: um método rápido e confiável na 
avaliação nutricional de pacientes cirúrgicos. Rev Col Bras 
Cir, 36(5):371-6. 

[20] Dias JA, Ovando AC, Külkamp W, Borges Junior NG. 
(2010). Força de preensão palmar: métodos de avaliação e 
fatores que influenciam a medida. Rev Bras Cineantropom 
Desempenho Hum, 12(3):209-216. 

[21] Kishimoto H, Hata J, Ninomiya T, et al. (2014). Midlife 
and late life handgrip strength and risk of cause-specific 
death in a general Japanese population: the Hisayama 
Study. J Epidemiol Community Health, 68:663-668. 

[22] Guigoz Y, Garry JP. (1994). Mini nutritional assessment: A 
practical assessment tool for grading the nutritional state of 


www.ijaers.com 


elderly patients. Facts and Research in Gerontology, 
Supplement (2):15-59. 

[23] Pardini R, Matsudo SM, Araujo T, Matsudo V, Andrade E, 
Braggion G, et al. (2001).Validagio do questionário 
internacional de nivel de atividade física (IPAQ - versão 6): 
Estudo piloto em adultos jovens brasileiros. Rev Bras Cien 
Mov, 9:45-51. 

[24] Gauthier S, Gelinas I, Gauthier L. (1997). Functional 
disability in Alzheimer's disease. Int Psychogeriatr, 
9(Suppl 1):163-165. 

[25] Carthery-Goulart MT, Areza-Fegyveres R, Schultz RR, 
Okamoto I, Caramelli P, Bertolucci PH et al. (2007). 
Adaptação transcultural da escala de avaliação de 
incapacidade em demência (Disability assesment for 
dementia — DAD). Arq Neuropsiquiatr, 65(3b):916-919. 

[26] Conover WJ. (1971). Practical Nonparametric Statistics. 
John Wiley & Sons Inc. Nova Iorque. 

[27] SAS System for Windows (Statistical Analysis System), 
versão 9.4. SAS Institute Inc, 2002-2012, Cary, NC, USA. 

[28] Tabachnick BG, Fidell LS. (2001). Using Multivariate 
Statistics. Boston: Allyn and Bacon, 4" ed, pp 966. 

[29] Kim GR, Sun J, Han M, Nam CM, Park S. (2019). 
Evaluation of the directional relationship between handgrip 
strength and cognitive function: the Korean Longitudinal 
Study of Ageing. Age  Ageing,48(3):426-432. 
doi:10.1093/ageing/afz013 

[30] McGrath R, Vincent BM, Hackney KJ, Robinson-Lane SG, 
Downer B, Clark BC. (2020). The Longitudinal 
Associations of Handgrip Strength and Cognitive Function 
in Aging Americans. J Am Med Dir Assoc, 21(5):634- 
639.e1. doi:10.1016/j.jamda.2019.08.032 

[31] De Vriendt P, Gorus E, Cornelis E, Velghe A, Petrovic M, 
Mets T. (2012). The process of decline in advanced 
activities of daily living: a qualitative explorative study in 
mild cognitive impairment. Int Psychogeriatric, 24:974- 
86. 

[32] De Vriendt P, Gorus E, Cornelis E, Velghe A, Petrovic M, 
Mets T. (2013). The advanced activities of daily living: a 
tool allowing the evaluation of subtle functional decline in 
mild cognitive impairment. J Nutr Health Aging, 17:64-71. 

[33] Meskers CGM, Reijnierse EM, Numans ST, et al. (2019). 
Association of Handgrip Strength and Muscle Mass with 
Dependency in (Instrumental) Activities of Daily Living in 
Hospitalized Older Adults -The EMPOWER Study. J Nutr 
Health Aging, 23(3):232-238. doi:10.1007/s12603-019- 
1170-5 


Page | 266 


